National roads are the main arteries in road transport infrastructure. Therefore, all agencies or authorities responsible of road infrastructure, pay attention to road management systems. Albania is experiencing an increase in road infrastructure investments and maintenance of this road network. There have been some attempts to establish national and secondary road management systems. These systems attempt to achieve different objectives, such as the provision of an adequate level of service, the preservation of the road infrastructure, etc. A good Road Asset Management System (RAMS), helps to carry out all the actions of inventory, storage and maintenance of road assets as well as, supports the decision-making process. At present, there are several data collection devices and applications that carry out the job efficiently. The purpose of this paper is to present the analysis of the use and comparison of some equipment and Cell Phone Based Systems (MiniROMDAS, PaveProf-V2 and RoadLab_Pro) used for the road pavement data collection, necessary in the calculation of the International Roughness Index (IRI), along the national road network in Albania. The comparison is made, by analyzing the data and results obtained along a 20 km long road segment in Albania, using the various above-mentioned technologies. Also, an overview of the currently available technologies providing information that could assist managers in establishing an appropriate data collection program is given.
Introduction
The national road network in Albania is about 4,000 km length and maintained by Albania Road Authority. The secondary and local road network is about 9500 km length and maintained by 61 municipalities of Albania. In Albania, too, there have been some attempts to establish both national and secondary road management systems. These systems combine several objectives, such as provision of an adequate level of service, preservation of the facility etc. At present, there are several data collection equipment and systems that carry out the job efficiently. ROMDAS, PaveProf-V2 and RoadLab_Pro are some of those systems, which are widely used to collect pavement data with different cost and quality. Different systems are used to evaluate pavement quality. All methods of evaluation are based on IRI (The International Roughness Index). The International Roughness Index (IRI) is the roughness index most commonly obtained from measured longitudinal road profiles [1] . This study aims to assess the pavement road conditions in the Maminas -Shen Pjeter road, using different tools and system of data collection and to make a comparison between the results obtained.
METHODOLOGY
The pavement road conditions are assessed by the use of International Roughness Index (IRI) via different systems, such as ROMDAS, PaveProf-V2 and RoadLab_Pro. These systems are used in the pavement data collection in several important projects in Albania. The results are compared with the purpose of providing some recommendations regarding the tools to be used as function of the established evaluation requirements.
Raw Data Collection and Data Processing
Data collection in this study was carried out in Maminas -Shen Pjeter national road in Albania region with 21km length. Roughness data was recorded with 100 meters interval using ROMDAS, Pave Prof-V2 and RoadLab_Pro systems. Raw data collections are processed by each software to get the final product of this survey. In order to have the same data collection conditions, an almost constant velocity of 40 km/h was maintained.
MiniROMDAS
ROMDAS is a cost effective and modular system designed to collect road and pavement data using any vehicle. The MiniROMDAS, was used in road pavement data collection on about 385 km of the Albanian national road network in the frame of the Project "Output and Performance based Road Maintenance Contracts (OPRMC)", funded by Government of Albania and the World Bank. A schematic presentation of data collection process using the Mini ROMDAS is shown in the Figure 1 .
Figure 1.Framework of Data Collection Process
Before performing the data collection, the system needs to be calibrated. The MiniROMDAS calibration system is divided into three parts, as follows: 1) Z-250 reference profiler calibration, 2) odometer calibration and 3) roughness meter calibration.
Z-250 reference profiler was calibrated at the beginning in office, while odometer and roughness meter calibration were carried out in the certified service of the deliverer. Table 1 lists the data entered, necessary for providing the Z-250 calibration equation shown in Figure 2 . Therefore, the slope adjustment factor (1,039) found from the analysis is entered into the profiler tab of data logger. 
.Regression Analysis for the Determination of Slope Adjustment Factor
Installation and calibration of the odometer are also necessary for the roughness meter calibration. The odometer, used for the accurate determination of the length and the speed, was calibrated in a 200-meter section using four runs as shown in the Table 2 . The roughness meter calibration in ROMDAS system was done using the calibrated Z-250 reference profiler. Seven different sections of 300 m length were used to measure the The ROMDAS software was used for the calculation of the Roughness Calibration Equation Coefficients, shown in figure 4 . The R-squared value is above 0.9, showing a good repeatability and therefore good reliability of the BI results. The slope and the intercept respectively the coefficients a1 and a2 of the Calibration Equation are used in the calculation of IRI of the road segment under study.
Figure 4 Calibration Equation Coefficients Worksheet
The miniRODMAS assembly is given in pictures of the figure 5.
Figure 5 Assemble and calibrate the ROMDAS equipment

PaveProf-V2
PaveProf-V2 is a modular system that uses laser sensors to measure pavement profiles for applications such as highways and runways [3] . A single laser and accelerometer system were used to collect road data on the Albanian road network in the frame of "Output and Performance based Road Contracts (OPRC)" Project. We had the opportunity by the contractor to use this system for collecting pavement data for Maminas-Shen Pjeter Road.
RoadLab_Pro
RoadLab_Pro, is designed as a data collection tool for engineer by the World Bank in collaboration with Beldor Center, SoftTeco and Progress Analytics LLC [4] . With accelerometers on Smartphone's, this app evaluates road conditions, map road networks, detects major road bumps, and reports road safety hazards [4] .
The Road lab Pro is used on data collection in two important Projects in Albania, the "Technical Assistance for monitoring, communication and visibility of Transport Sector with Focus on Roads" and "Regional and Local Roads Connectivity". The RoadLab_Pro app was downloaded on the Smartphone, mounted in a vertical position. The data collected was emailed and the IRI values for every 100 m length are obtained. Accompanied by the coordinates of each point the app allows the mapping of the IRI values and consequently the road conditions.
RESULTS AND DISCUSSION
The average every 100 m IRI values obtained using three different data collection systems (PaveProf-V2, ROMDAS and RoadLab_Pro), for Maminas -ShenPjeter road, are presented in the figure 6 and figure 7 . In the table 4 are summarized the road conditions based on IRI, related to the data collection system used in the survey. Differences between data collection tools are observed for IRI values less than 2 m/km, corresponding to very good road pavement conditions. In this case the PaveProf-V2 system is the most rigorous. The differences decrease with the increase of the IRI values, becoming equal for IRI values greater than 6 m/km, corresponding to poor road conditions.
In the following figure 8 is enlarged a segment which reflects the same degree of road condition classification for all three data collection systems used. The figure shows that for IRI values larger than 4 the results are similar. 
Conclusion
The road pavement conditions in Maminas-Shenpjeter road are generally good, with small exceptions representing about 1.5-3 % of the total length, depending on the data collection system or tool used.
For good and very good conditions the use of PaveProf gives better results, while for IRI values higher than 4 the results are similar. In these terms the data collection system selection to be used depends on the road conditions to be assessed. In case of poor road conditions, a most convenient economic system can be used depending also in the project requirements. The RoadLab_Pro, representing the most economically convenient system, can be used in the assessment of roads in poor pavement conditions in Albania.
